To examine the prevalence of RFC1-based adult-onset ataxia, we screened the repeat expansions we had a total of four candidate patients that appeared to be homozygous for the pathogenic 8 5 AAGGG expansion. However, Sanger sequencing revealed that two of these candidates were 8 6 actually homozygous for the AAAGG expansion. Although different sets of primers were used in 8 7
the RP-PCR, it seems that the AAAGG expansions can sometimes mimic AAGGG, misleading We identified three patients in the three cohorts with a homozygous pathogenic AAGGG repeat expansions observed in all three cohorts are shown in Table 1 .
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Two new repeat expansion motifs were observed in our cohorts: AAGAG and AGAGG. The RP-9 5 PCR plots were characterized by a single peak, but the allele was longer than the wild type 9 6 (Figure 1c and 1d) . The novel motifs were in a heterozygous state in all 22 carrier individuals 9 7 (Table 1 ). The average length of these novel expansions is 900 bp (180 repeats) (Supplementary 9 8 Figure 1 ).
9
Additionally, we assessed the frequency of the AAGAG and AGAGG motifs in 163 healthy
Canadian individuals using the same RP-PCR approach, followed again by long-range PCR and Sanger sequencing for samples where a novel expansion pattern was revealed by the RP-PCR.
We detected a total of seven samples with a heterozygous AAGAG expansion confirmed by This study provides a detailed examination of the RFC1 repeat region in Canadian and Brazilian
cohorts with adult-onset ataxia. Two novel repeat motifs were identified. In addition to the 1 0 8 cohorts in which known ataxia genes were ruled out, we used a Canadian cohort of adult-onset 1 0 9
ataxia cases, without prior genetic testing, to estimate the frequency of RFC1 pentanucleotide
repeat motifs in this population. In contrast with the previous study where the RFC1 AAGGG frequency of that RFC1 repeat expansion mutation was very low in both our Canadian and
Brazilian cohorts. The low prevalence of the RFC1 pathogenic expansion, as well as
identification of novel motifs might be due to the different genetic backgrounds of the Canadian
and Brazilian populations [5] . Therefore, additional populations should be tested for the same
pathogenic repeat, in order to draw a clear conclusion on its frequency in adult-onset ataxia.
The frequency of allelic configurations has been described only in healthy controls before [3] .
This is the first study to assess the frequency of all possible configurations in a cohort of patients.
In the previous study [3] , a total of 3 % of the variants were not identified in the RFC1 repeat
loci in healthy cohort, and the existence of other possible allelic configurations was suggested.
Our study identified novel repeat motifs in the RFC1, with a frequency of 0.07 and 0.02 in 1 2 2
Canadian cases and controls respectively. The higher frequency of the novel AAGAG repeat unit in cases compared to controls suggests that it may also be associated with adult-onset ataxia. investigate potential biological impacts.
The presence of pathogenic or nonpathogenic repeat sequences in either disease-associated or 1 2 7
wild type alleles has been observed across several expansion-associated diseases such as SCA37 causing alleles can affect their penetrance, as well as the age at onset and severity of the patients, therefore further studies will be required to determine whether they affect the size of the pathogenic allele or the disease severity. In conclusion, given the dynamic nature of the RFC1 repeat, multiple validations of sequences should be interpreted with caution, and each AAGGG-positive sample should be validated by We would like to thank the participants of the study. We thank Vessela Zaharieva and Hélène Expansion of a recessive intronic AAGGG repeat in the RFC1 gene is a common cause of late- range PCR results are shown for AAGGG-homozygous Canadian (1a) and Brazilian (1b) patients. Novel AGGAG (1c) and AAGAG 1 7 7
(1d) expansion motifs (heterozygous) required both methods for identification. 
